been shown that CD5 B cells produces 2 types of RF: (1) a polyreactive and low affinity RF, produced by CD5 B cells of normal subjects and RA patients; (2) a monoreactive and high cells from patients with RA.'5 These studies therefore suggest CD5 B cells are involved in autoimmune responses. Whether they contribute to the pathogenesis of autoimmune disease is still uncertain.
In this current study we have evaluated the role of LMW IgM and CD5 B cell in RA. We are particularly interested to observe any correlation between these two variables as it is possible that CD5 B cells may be the cellular origin of LMW IgM in RA.
Materials and methods

PATIENTS AND CONTROLS
Thirty eight patients with RA participated in the study. All fulfilled the American Rheumatism Association revised criteria for RA, and 31 of the patients were seropositive. There were 27 women and 11 men with a mean (SD) age of 68-3 (11 7) years and a mean (SD) duration of disease of 13-2 (6 3) years. Eight patients with other inflammatory arthritides and three patients with osteoarthritis were also studied. Control subjects consisted of 17 healthy adults from the clinical and laboratory staff. Sera and PB from patients and controls were collected at the same time. Synovial fluid (SF) was also collected from one patient with RA.
CELL PREPARATION
Peripheral blood mononuclear cells (PBMC) and mononuclear cell from SF were separated by Ficoll-Hypaque sedimentation using standard techniques. Ten mL sample was mixed with 10 mL phosphate-buffered saline (PBS) and layered slowly onto 10 mL Lymphoprep (Nyegaard, Oslo). The tubes were then centrifuged at 750 g for 15 minutes. Cultures were established in 24 well flatbottomed 2 mL culture plate containing 1 X 1 o6 PBMCs or mononuclear cells from SF/ mL and pokeweed mitogen (PMW, Gibco, Ohio USA) at a final dilution of 1:800 with or without 2-mercapatoethanol (2-ME) at 10-4. Cultures were carried out in RPMI 1640 medium supplemented with penicillin G (200 U/mL), gentamicin (10 mglmL), L-gutamine (0 3 mg/mL), and 10% fetal calf serum. The cells were incubated at 37°C in a humidified atmosphere of 5% C02 for three days, the supernatants collected, and then with fresh culture medium for further four days culture (two stages) or continuing seven days culture (without collecting the supernatants at day 3). The collected culture supernatants (total volume 20-30 ml) were concentrated in an Amicon ultrafiltration unit to a final volume of 300-400 pL for LMW IgM quantitation. At day 7 the cell viability was determined. [35O0% (20 The mechanism(s) for the occurrence of LMW IgM in human disease are still uncertain. Previous reports clearly showed that LMW IgM was not the product of pentameric IgM metabolism in vivo and not derived from membrane-bound IgM as well. 4 In this study we found a significant correlation between the levels of circulating LMW IgM and total IgM ( fig 6) ; the presence of LMW IgM with other LMW oligomers of IgM (fig 1) ; and the secretion of LMW IgM from PBMC in vitro (fig 2) . All these findings suggest that LMW IgM may be released into circulation due to a defect of assembly of the IgM pentameric molecule. This could be a deficiency in any of the multiple steps involved in IgM polymerisation. However, in these steps J chain and glycosylation of pu heavy chain is not required for IgM polymerisation, per se. 25 In this study we showed the addition of low quantities of 2-ME to the culture medium could enhance the secretion of LMW IgM from PBMC in vitro (fig 3) . Our more recent experiment using a JVM3 cell line and others using a B lymphoma cell line have observed the same finding.22 26 This raises the possibility that alteration in the redox potential of the cellular microenvironment or the provision of free-SH radicals which might interrupt interchain disulphide bonds might be important. It (fig 7) . This study therefore suggests that LMW IgM is unlikely to be derived solely from CD5 B cells.
We also addressed the question of the role of CD5 B cells in RA. We found increased percentages of CD5 B cells in RA (fig 4) , however, these differences were not significant compared with healthy controls ( 
